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Preliminary results on KUV 02464+3239, a pulsating DA white dwarf are presented. Located near the red edge of the 
DAV instability strip, KUV 02464+3239 shows large amplitude and long period pulsation modes. Up to now only one 
mode was known from a 50-minute-long light curve. Our more extended observations allowed the identification of three 
additional frequencies. The presence of previously known harmonics were confirmed and weak subharmonics are also 
noticeable at some parts of the light curve. This suggests the dominance of nonlinear pulsation effects from time to time. 
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1 Introduction 

KUV 02464+3239 (WD 0246+326, V = 15.8) was discov- 
ered to be a luminosity variable DA white dwarf by Fontaine 
et al. (2001) in 1999. Based on their 50-minute-long obser- 
vation (hereafter CFHT data) they had found that the star's 
Fourier spectrum was dominated by a large amplitude peak 
at ~832s. The non-sinusoidal shape of the light curve, and 
its similarity to GD 154's, were obvious. Accordingly, the 
harmonics of the mean peak were also present. Up to now, 
only these results on KUV 02464+3239 have been pub- 
lished. 

As DAV stars cool, their convective zones deepen and 
more and more modes are driven. Towards the red edge of 
the DAV instability strip, besides the general trend of in- 
creasing pulsation periods and amplitudes with decreasing 
temperature, we see more complex light curves. Amplitude 
variations, non-sinusoidal light curves and Fourier spectra 
with harmonics and linear combinations of frequencies are 
common. These features show that the nonlinear pulsation 
effects become more dominant (Dolez et al. 2006 and ref- 
erences therein). The presence of subharmonics could be a 
sign of the route to chaos (Goupil, Auvergne & Baglin 1988; 
Vauclairet al. 1989). 

2 Observations and data reduction 

Preliminary results of our first observations - 5 nights (12 
hours) over 20 days interval - are presented here. The ob- 
servations were obtained in white light at Piszkesteto, the 
mountain station of Konkoly Observatory, with a Princeton 
Instruments VersArray:1300B CCD camera attached to the 



Table 1 Journal of Observations on KUV 02464+3239 



Date 


Start Time 


Length 


Total Points 


(UT) 


(HJD 2450000+) 


(hrs) 




2006 Oct 06 


4014.577 


2.0 


250 


2006 Oct 07 


4015.584 


1.9 


560 


2006 Oct 09 


4017.546 


2.4 


650 


2006 Oct 1 1 


4019.543 


3.0 


800 


2006 Oct 25 


4034.283 


1.2 


130 


2006 Oct 26 


4034.460 


2.0 


494 


Total obs. time: 




12.5 





lm RCC telescope. The journal of observations is given in 
Table □ 

The photometric reductions were carried out by using 
standard IRAFQ packages. Data analyis was made by use of 
the MuFrAn (Multi-Frequency Analyzer) package (Kollath 
1990; Csubry & Kollath 2004). MuFrAn provides efficient 
tools for frequency determination with its standard analyzer 
applications (FFT, DFT, linear and nonlinear fitting options) 
and graphics display routines. The program handles une- 
qually spaced and gapped observational data. 



3 Frequency analysis 

In accordance with its position near the red edge of the 
DAV instability strip, KUV 02464+3239 (T eff = 11290K, 
log g = 8.08, Fontaine et al. 2001) shows large amplitude 
and long period pulsation modes. The whole light curve is 
plotted in Fig. Q] the points represent a sampling time of 
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1 IRAF is distributed by the National Optical Astronomy Observato- 
ries, which are operated by the Association of Universities for Research in 
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: Oct. 5/6 : Oct. 6/7 
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Fig. 1 Light curve of KUV 02464+3239 observed at Konkoly Observatory in 2006 October. The differential magnitudes 
with respect to the comparison star GSC2.2 N3333323300 are plotted as a function of Heliocentric JD. The points represent 
a sampling time of 30s. 



30s. The individual cycles show rapid rises with sharp max- 
ima and broader minima, which suggest presence of har- 
monics with significant power. The unusual deep minima 
at JD 4015.65 needs more investigation. Alternation of cy- 
cles with small and large maxima are also conspicuous at 
JD 4019.62-4019.67 and at JD 4034.49-4034.53. 

The Fourier spectrum derived from the whole light curve ,| 
the spectral window and the consecutive prewhitening steps 
are given in Fig. The spectral window has a rather com- 
plex structure because of data gaps. The final window func- 
tion of our complete observations will differ from this pre- 
liminary one's. The strong aliasing renders the identification 
of close frequencies like/i and/2 more difficult, however, 
the structure of the spectrum around 104 c/d clearly shows 
the presence of two frequencies. The dashed line in the last 
panel indicates the significance level at signal-to-noise ra- 
tio of —4.0. Peaks below this level are considered not to be 
intrinsic to the star. 

Period and amplitude values are given in Table |2] to- 
gether with the CFHT data. Our analysis shows that large 
amplitude peaks can be found in a relatively small frequency 
range between 96 and 104 c/d. Considering the period val- 
ues of/1,/2 and the CFHT data, a triplet structure is also 
possible, however, the relative amplitudes of the compo- 
nents change from time to time. 

We analysed separately the two parts of the light curve 
where alternating smaller and larger maxima were observed. 
The Fourier spectra derived from these segments of the light 
curve and the successive prewhitening steps are given in 
Fig. [3] These spectra are dominated by a mode near /i or 
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Fig. 2 Frequency analysis of the whole data set. The pan- 
els show the successive prewhitening steps (from top to bot- 
tom); the window function is given in the insert. The dashed 
line corresponds to the significance level at signal-to-noise 
ratio of -4.0. 
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Fig. 3 Investigation of harmonics and subharmonics based on some parts of the light curve. Their Fourier spectra and the 
successive prewhitening steps are given in the panels (from top to bottom). Note the different vertical scales on the panels. 



Table 2 Frequencies derived in KUV 02464+3239 



Konkoly Observatory 2006 CFHT 1999 





f 


P 


A 


P A 




(c/d) 


(s) 


(mmag) 


(s) (mmag) 


fx 


103.40 


835.6 


20.8 


831.6 39 


h 


104.19 


829.3 


17.8 




h 


89.65 


963.7 


16.4 






96.90 


891.6 


12.5 





fs and their second harmonics. Further harmonics and sub- 
harmonics are also noticeable with smaller amplitudes. This 
structure of the spectra reveals that the dynamics of the star 
is dominated by nonlinear processes. The subharmonics can 
be interpreted as a possible signature of the star's evolu- 
tion towards a chaotic behaviour throught a cascade of pe- 
riod doubling bifurcations (Goupil et al. 1988; Vauclair et 
al. 1989). 

GD 154, a photometric twin of KUV 02464+3239, has 
a Fourier spectrum with similar structure (Robinson et al. 
1978). The DAV star G191-16 (Vauclair et al. 1989) and, 
from another spectral type, the pulsating DB white dwarf 
PG 1351+489 (Goupil et al. 1988) also show alternation of 
small and large peaks in their light curve from time to time. 
Accordingly, the presence of harmonics and subharmonics 
are also identified in their Fourier spectra. 

4 Conclusion 



erties of the pulsation change on a few hours time scale; har- 
monics and subharmonics dominate the Fourier spectrum 
of the light curve at certain times, while there are inter- 
vals when these phenomena disappear. These features show 
the importance of nonlinear effects. The presence of sub- 
harmonics suggests that the star undergoes period doubling 
bifurcations. This could be a sign of the system's evolution 
toward chaos (Goupil et al. 1988; Vauclair et al. 1989). 

Further observations are under analysis from the 2006- 
07 observing season. These data will help us to determine 
the pulsation frequencies more accurately, with special re- 
gard to nonlinear phenomena. 
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Our preliminary results on the DAV type white dwarf KUV 
02464+3239 disclosed its remarkable behaviour. The prop- 
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